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(57) In a recording and reproducing apparatus for 
recording and reproducing video data, includes: a shuf- 
fling memory (6); a writing means for writing video data 
into the shuffling memory in accordance with the syn- 
chronizing signal and a write reference clock signal in 



synchronization with the video data; and a reading 
means for reading out the video data from the shuffling 
memory in accordance with a synchronizing signal and 
a stabilized read reference clock which is asynchronous 
with the write clock signal. 
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Description 

Technical Field 

[0001] The present invention relates to a recording 
and reproducing apparatus, and in particular relates to 
a recording and reproducing apparatus for recording 
and reproducing a digital video signal. 

Background Art 
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[0002] With recent development of digital signal 
processing technologies, apparatus for recording and 
reproducing high -efficiency coded digital data of video 
signals etc., for example, digital video cassette tape-re- is 
corders (referred to hereinafter as DVC), have become 
generalized. 

[0003] The present applicant hereof has previously 
proposed a method of recording and reproducing exter- 
nal input video signals such as composite signals, etc., 20 
in a recording and reproducing apparatus. 
[0004] Fig. 8 shows the embodiment of the previously 
proposed recording and reproducing apparatus. 
[0005] In this figure, 1 designates an I/O block(input/ 
output processor), 2 a VSP (Video Signal Processing) 25 
block (compressing and expanding processor), 3 a DRP 
(Data Recording Playback) block (recording and repro- 
ducing processor), 4 a control block, 5 an input video 
signal processing circuit, 6 a shuffling memory, 7 an or- 
thogonal transformation (data compression coding) cir- 30 
cuit, 8 a framing circuit, 9 a PTG memory, 1 0 an encoder, 
11 a decoder, 12 an ECC memory, 13 a deframing cir- 
cuit, 14 an inverse orthogonal transformation (data ex- 
pansion decoding) circuit, 15 an output video signal 
processing circuit, 16 a synchronization separator cir- 35 
cuit, 17 avertical and horizontal synchronization sepa- 
rator circuit, 18 an I/O PLL circuit, 19 a multiplexer, 20 
an I/O control signal generator circuit, 21 a 13.5 MHz 
clock generator circuit, 22 4/1 PLL circuit, 23 a frequen- 
cy divider, 24 a frame pulse generation counter, 25 a 40 
VSP control signal generator circuit, 26 a DRPPLL cir- 
cuit, 27 a DRP control signal generator circuit, 28 an ex- 
ternal input control circuit, 29 a phase comparator and 
30 a data masking circuit. 

[0006] This recording and reproducing apparatus is 45 
overall configured of I/O block 1 as an input/output por- 
tion for handling input and output of video signals, VSP 
block 2 for effecting predetermined processes on video 
data, a DRP block 3 for performing recording and repro- 
ducing processes for recording and reproducing video so 
data and control block 4 for generating clock signals re- 
quired for blocks 1 to 3 and controlling the whole appa- 
ratus. 

[0007] Conventionally, during the playback mode in 
the recording and reproducing apparatus, the frequency 55 
of the frame pulse may fluctuate due to some causes. 
To deal with cases, a high-precision oscillator such as 
a crystal oscillator and the like has been used to provide 



a stable internal clock. That is, a stable reproduction is 
realized by using the frame pulses of a stable frequency 
generated based on the counts of the internal clock. 
However, for reception in the data communication using 
a digital interface conforming to the IEEE1394 stand- 
ards (referredto hereinafter as 13941/F), which has be- 
come prevalent recently, the data synchronously trans- 
mitted with the frame pulse from the transmitter side 
should be processed, so that the frame pulse inside the 
recording and reproducing apparatus as the receiver 
side needs to be locked with the frame pulse of the trans- 
mitter side. In this case, however, the frequency of the 
internal frame pulse is expected to fluctuate due to the 
phase difference between the frame pulse on the trans- 
mitter side immediately after the start of reception and 
the internal frame pulse or due to jitter of the frame pulse 
occurring when the source on the transmitter side is an- 
alog and a special playback is performed. Since a PLL 
circuit is used so as to always keep the number of clock 
pulses within one frame constant, if the frequency of the 
frame pulse fluctuates, jitter will occur in the pulse width 
of the system clock, which in turn will cause fluctuations 
in the monitor output picture or other turbulence. No par- 
ticular consideration with regard to this point was given 
by the previously proposed recording and reproducing 
apparatus. 

[0008] Further, other than there reasons, there is a 
possibility that the frame length of the frame pulse may 
vary due to noises etc., and due to synchronization fluc- 
tuations in the circuits. If the number of clock pulses in 
one frame fluctuates, the synchronism with the video da- 
ta loses, causing disturbance in the output video data. 
The previously proposed recording and reproducing ap- 
paratus is not the one which gives a particular consid- 
eration to this problem. 

[0009] The object of the present invention is to provide 
a recording and reproducing apparatus which, even 
when the synchronism of the frame pulse becomes tur- 
bulent, can output normal video data and always keeps 
the output video data in synchronism and the clock fre- 
quency stable. 

Disclosure of Invention 

[0010] In order to solve the above problems, the 
present invention adopts the following means:- 

The first means resides in a recording and repro- 
ducing apparatus for recording and reproducing 
video data, comprising: a memory; a writing means 
for writing video data into the memory in accord- 
ance with the synchronizing signal and a write ref- 
erence clock signal in synchronization with the vid- 
eo data; and a reading means for reading out the 
video data from the memory in accordance with a 
synchronizing signal and a stabilized read refer- 
ence clock asynchronous with the write clock. 
The second means is characterized in that, in the 



2 



BNSDCCID: <EP 1292139A1_I_> 



3 



EP1 292 139 A1 



4 



first means, the memory at least has a capacity of 
three frames of video data and is provided with a 
page management means for managing the frame 
pages of the memory, and the reading means reads 
the video data, which has been written in accord- 5 
ance with the page management means by the writ- 
ing means, in accordance with the instructions for 
double reading of the same frame and frame drop- 
ping from the page management means. 
The third means is characterized in that, in the sec- 10 
ond means, the page management means in- 
cludes: a detecting means for detecting whether the 
frame length of the frame pulse of video data falls 
within the designated range; and a retaining means 
for performing control so that the writing to the mem- 15 
ory and the readout page are retained when the de- 
tecting means detects the fact that the frame length 
falls out of the predetermined range. 
The fourth means is characterized in that, in any 
one of the first through the third means, the memory 20 
are used in common for recording and reproduction. 
The fifth means is characterized by any one of the 
first through the fourth means further comprising a 
means for recording a compressed stream received 
by way of an interface(l/F) as being recorded by a 25 
clock signal obtained based on the reference clock 
signal in synchronism with the received data. 
The sixth means is characterized in that, in any one 
of the first through the fifth means, at least one of 
the readout reference clock signal and the synchro- 30 
nizing signal used by the reading means is supplied 
from the outside of the recording and reproducing 
apparatus. 

The seventh means is a video editing system in- 
cluding a multiple number of recording and repro- 35 
ducing apparatus defined as any one of the above 
first through fifth means and a video editing unit for 
editing the video data read out from the memories 
of the multiple recording and reproducing appara- 
tus, and is characterized in that the same reference 40 
clock signal and synchronizing signal are used in 
common on the side of reading video data from the 
memories so as to synchronize the output video pic- 
ture from each recording and reproducing appara- 
tus with that from the others. 45 

Brief Description of the Drawings 

[0011] 

50 

Fig.1 is a block diagram showing the configuration 
of a recording and reproducing apparatus in accord- 
ance with the first embodiment of the present inven- 
tion. 

Fig.2 is a diagram showing a memory configuration 55 
for one frame in the standard mode 525/60 system. 
Fig.3 is a diagram for explaining writing and reading 
processes when the period of reading is shorter 



than that of writing, in the case where a memory for 
two frames of video data and a memory for three 
frames of video data are used. 
Fig. 4 is a diagram for explaining writing and reading 
processes when the period of reading is longer than 
that of writing, in the case where a memory for two 
frames of video data and a memory for three frames 
of video data are used. 

Fig. 5 is a block diagram showing the detailed con- 
figuration of an external input control circuit 28. 
Fig. 6 is a chart showing the processing procedures 
in an external input control circuit 28. 
Fig. 7 is a block diagram showing the configuration 
of a video editing system in accordance with second 
embodiment of the present invention. 
Fig. 8 is a block diagram showing the configuration 
of a recording and reproducing apparatus accord- 
ing to the prior art. 

Best Mode for Carrying Out the Invention 

[0012] To begin with, the first embodiment of the 
present invention will be described with reference to 
Figs. 1 through 6. 

[0013] Fig.1 is a block diagram showing the configu- 
ration of a recording and reproducing apparatus in ac- 
cordance with the present embodiment. In this figure, 
31 designates a 13941/F processing circuit and 32 des- 
ignates a multiplexer. Other configurations correspond 
to those allotted with the same reference numerals as 
in Fig. 8 so that description is omitted. 
[0014] In the present invention, in order to solve the 
above problems, writing of video data to and reading of 
it from shuffling memory 6 are asynchronous to each 
other. In this case, there occurs the problem that the da- 
ta of one frame will mix with that of an adjacent frame, 
so that the method of solving this problem will be first 
explained. 

[0015] First, explanation will be made on shuffling of 
video data. Generally, an orthogonal transformation is 
performed in order to compress and record video data. 
To achieve this, in order to reduce variations in the 
amount of information and improve the compression ef- 
ficiency, shuffling (rearrangement of video data) is per- 
formed. On the contrary, when video data is reproduced, 
after expansion and inverse orthogonal transformation, 
deshuffling (rearrangement of video data in the original 
order) is performed. These shuffling and deshuffling are 
as a whole referred to hereinbelow as shuffling process. 
[0016] In order to simply effect the aforementioned 
shuffling process, a method (bank method) is used 
wherein, with two memories each capable of storing one 
frame of video data provided, data is written into one of 
them while the previous frame data is being read from 
the other in the order different from that when the data 
was written in. However, conventionally the memory 
were high in price and the memory for two frames need- 
ed for the above bank method was too large in capacity 
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and this method presented poor cost performance. To 
solve this problem, a shuffling process using a memory 
for one frame was used. 

[001 7] Next, with reference to Fig. 2 description will be 
made on the method of a shuffling process using a mem- 
ory for one frame. 

[0018] Fig.2 is a diagram showing a memory config- 
uration for one frame in the standard mode 525/60 sys- 
tem. In this figure, 51 designates a Y-signal DCT block, 
52 a Cr-signal DCT block, 53 a Cb-signal DCT block, 54 
a macro block, 55 a super block. 

[001 9] First, writing to the memory is performed by the 
smallest units, called DCT blocks, each made up of eight 
samplings in the horizontal direction and eight sam- 
plings in the vertical direction. Six DCT blocks, i.e., four 
Y-signal DCT block 51 , one Cr-signal DCT block 52 and 
one Cb-signal DCT block 53 are grouped together to 
form one macro block 54. Further, twenty-seven macro 
blocks 54 are grouped into one super block 55. Written 
first is the super block 55 with hatching in the drawing. 
That is, Y-signal DCT blocks 51 , namely Y0 to Y3, Cr- 
signal DCT block 52 and Cb-signal DCT block 53 are 
written in in order mentioned in units of macro block 54. 
When five super blocks 55 each having 0 to 26 macro 
blocks 54 have been written, the position of writing 
moves down to the super block 55 in the next row and 
starts therefrom. 

[0020] Next, retrieval is performed by reading the data 
in the first field, 240 alternate, horizontal lines and then 
reading the data in the second field, similarly 240 alter- 
nate, horizontal lines. The data of the next frame is writ- 
ten into the super block 55 from which the current data 
has been read out. Thus, the data is successively written 
into the blocks from which the current data has been 
read out, to thereby realize the shuffling process with a 
memory for one frame. 

[0021 ] Next, the phenomenon of mixture of one frame 
of data with an adjacent frame of data in the shuffling 
processing using a memory for one frame will be de- 
scribed. 

[0022] When the period of reading is shorter than that 
of writing, writing gradually fails to keep up with the pace 
of reading so that data is read out from the super blocks 
55 from which writing has yet to be done, thus data hav- 
ing the data from the pervious frame mixed therein is 
read out. When the period of reading is longer than that 
of writing, reading gradually fails to keep up with the 
pace of writing so that data of the next frame is written 
into the super blocks 55 from which reading has yet to 
be done, thus data having the data for the next frame 
mixed therein is read out. 

[0023] Thus, in the case where a shuffling process is 
performed using the memory for one frame, if the period 
of writing and that of reading differ from each other, data 
mixture of adjacent frames occurs. Further, since the 
rule of address rounding of writing/reading breaks down, 
there is a possibility that restoration cannot be obtained 
unless address rounding is reset, posing difficulties in 



using this method. 

[0024] However, because of recent price reduction 
due to development of memories into large capacities 
and mass production, if an external memory is used, a 
5 multipurpose memory has become advantageous in 
cost over a dedicated memory for one frame. Use of a 
16 Mbit DRAM makes it possible to provide memory 
space for three frames even if the standard mode 
625/50 system, needing the largest amount of data for 
10 one frame (4.75 Mbits), is used. As a result, it becomes 
possible to use the aforementioned bank method. Next, 
a comparison will be made between a process of shuf- 
fling based on the bank scheme using memory for two 
frames and that using memory for three frames, when 
15 the period of writing and that of reading differ from each 
other. 

[0025] Referring first to Fig. 3, the case where the pe- 
riod of reading is shorter than that of writing will be de- 
scribed. 

[0026] Fig. 3(a) shows the case using memory for two 
frames and Fig.3(b) shows the case using memory for 
three frames. X in the drawings indicates the point (the 
ninth super block in the standard mode 525/60 system) 
at which a sufficient enough amount of data has been 
written in to start reading while shuffling and reading is 
performed for the data which has been written beyond 
the position X. Y in the drawings indicates the end point 
of reading and if writing starts before this point, the data 
will become mixed up. It is also assumed that the first 
frame of the memory is A, the second frame is B and 
the third frame is C. 

[0027] In Fig.3(a), since A1 would be read out earlier 
before the point X at which writing of A1 is finished, B0 
is read twice. Since writing of B1 starts before the point 
Y at which reading of B0 is finished, the read out data 
is the mixture of B0 and B1 . Then, since reading of A1 
is performed but writing of A2 starts before the point Y 
at which reading A1 is finished, the read out data is the 
mixture of A1 and A2. Similarly, for reading of B1, the 
read out data is the mixture of B1 and B2, and for reading 
of A2, the read out data is the mixture of A2 and A3. 
Then, for reading of B2, normal reading free from data 
mixture can be restored since next writing of B3 does 
not start by the point Y at which reading of B is finished. 
[0028] In Fig.3(b), since CO would be read out earlier 
before the point X at which writing of CO is finished, B0 
is read twice. Since writing of A1 starts after the end of 
writing of CO, the second reading of BO is performed nor- 
mally without any data mixture, and no mixture of data 
will occur thereafter. 

[0029] Therefore, when shuffling is performed using 
the memory for two frames, mixed up data is read out 
from the frame during the period in which reading and 
writing overlap. Depending upon the phase difference 
between the period of reading and the period of writing, 
mixed data portions and normal data portions appear 
periodically. It should be noted that, in this case, a time 
lag equivalent to two frames exists within the data in the 
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mixed data portion. When shuffling is performed using 
the memory for three frames, no data mixture will occur 
by reading appropriate data twice. 
[0030] Referring first to Fig. 4, the case where the pe- 
riod of reading is longer than that of writing will be de- 
scribed. 

[0031 ] Fig. 4(a) shows the case using memory for two 
frames and Fig. 4(b) shows the case using memory for 
three frames. X in the drawings indicates the point (the 
ninth super block in the standard mode 525/60 system) 
at which a sufficient enough amount of data has been 
written in to start reading while shuffling. Reading is per- 
formed for the data which has been written beyond the 
position X. Y in the drawings indicates the end point of 
reading and if writing starts before this point, the data 
will become mixed up. It is also assumed that the first 
frame of the memory is A : the second frame is B and 
the third frame is C. 

[0032] In Fig. 4(a), since writing of B1 starts before the 
point Y at which reading of B0 is finished, the read out 
data is the mixture of B0 and B1 . Then, since reading of 
A1 is performed but writing of A2 starts before the point 
Y, the read out data is the mixture of A1 and A2. Simi- 
larly, for reading of B1 , the read out data is the mixture 
of B1 and B2, and for reading of A2, the read out data 
is the mixture of A2 and A3. For the next reading, since 
the start point of reading has passed by the point X at 
which writing of A3 is finished, A3 is read out without 
reading B2, whereby normal reading free from data mix- 
ture is restored. 

[0033] In Fig. 4(b), after reading of B1 , A2 is read out 
without reading C1 since the start point of reading has 
passed the point X at which writing of A2 is finished, 
whereby data free from data mixture can be read out 
normally. 

[0034] Therefore, when shuffling is performed using 
the memory for two frames, mixed up data is read out 
from the frame during the period in which reading and 
writing overlap. Depending upon the phase difference 
between the period of reading and the period of writing, 
mixed data portions and normal data portions appear 
periodically. It should be noted that, in this case, a time 
lag equivalent to two frames exists within the data in the 
mixed data portion. When shuffling is performed using 
the memory for three frames, no data mixture will occur 
by dropping appropriate data. 

[0035] As described above, when writing to and read- 
ing from the shuffling memory are asynchronous, use of 
memory for three frames makes it possible to perform 
a shuffling process without any mixture of data. 
[0036] Also in the aforementioned technology pro- 
posed by the present applicant, when an external input 
video signal such as a composite signal, etc., is record- 
ed, writing the video data into the shuffling memory and 
reading it therefrom are asynchronous. Since this con- 
figuration also uses memory for three frames for the 
same reason as above, the memory for three frames 
can be used in common for recording and reproduction. 



[0037] Next, recording and reproduction of the record- 
ing and reproducing apparatus of the present embodi- 
ment using shuffling memory 6 for three frames will be 
described with reference to Fig.1 . 
5 [0038] First, the recording operation of a composite 
signal, for example, in this recording and reproducing 
apparatus will be described. 

[0039] To begin with, in control block 4, a synchroniz- 
ing signal is extracted at synchronization separator cir- 

io cuit 1 6 from the input composite signal and supplied to 
vertical and horizontal synchronization separator circuit 
17. In vertical and horizontal synchronization separator 
circuit 1 7, the synchronizing signal is separated into the 
vertical synchronizing signal and horizontal synchroniz- 

15 ing signal. I/OPLL circuit 18, using the horizontal syn- 
chronizing signal as a reference signal, forms the 13.5 
MHz clock signal which is recommended by the Inter- 
national Telecommunication Union (ITU-R). This clock 
signal is supplied to I/O control signal generator circuit 

20 20 via multiplexer 1 9. In I/O control signal generator cir- 
cuit 20, an I/O control signal is formed and supplied 
along with the 13.5 MHz clock signal to I/O block 1 . 
[0040] The horizontal synchronizing signal is used in 
external output control circuit 28 as a reference for gen- 

25 eration of a frame pulse as an external input synchro- 
nizing signal when the frame length of the video signal 
is standard. When the frame length of the video signal 
is of a non-standard frequency, an internal free-running 
synchron izing signal from a free-running counter is used 

30 as a reference to generate a frame pulse. The generated 
frame pulse is supplied to phase comparator 29 via mul- 
tiplexer 32. 

[0041 ] In 1 3.5 MHz clock generator circuit 21 , a clock 
signal of 13.5 MHz is formed and supplied to 4/1 PLL 

35 circuit 22 and DRPPLL circuit 26. In 4/1 PLL circuit 22, 
the 1 3.5 MHz clock signal is multiplied by 4 so as to cre- 
ate a 54 MHz clock signal and this is supplied to fre- 
quency divider 23. In frequency divider 23, the 54 MHz 
clock signal is divided by 3 so as to create a 18 MHz 

40 clock signal and this is supplied to FP counter 24 and 
VSP control signal generator circuit 25. In FP counter 
24, a frame pulse is generated based on the counts of 
the 1 8 MHz clock signal, and is supplied to VSP control 
signal generator circuit 25, phase comparator 29 and 

45 external input control circuit 2B. In phase comparator 29, 
the frame pulse from FP counter 24 and the reference 
frame pulse input via multiplexer 32 from external input 
control circuit 28 are compared. The result is supplied 
to 13.5 MHz clock generator circuit 21 so as to perform 

50 control the signals into phase. In VSP control signal gen- 
erator circuit 25, the 1 8 MHz clock signal from frequency 
divider 23 and a VSP control signal generated based on 
the frame pulse from FP counter 24 are supplied along 
with the 1 8 MHz clock signal to VSP block 2. In external 

55 input control circuit 28, a page control signal for shuffling 
memory 6 and amasking signal are generated and sup- 
plied to VSP block 2. 

[0042] In DRPPLL circuit 26, the 1 3.5 MHz clock sig- 
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nal from 1 3.5 MHz clock generator circuit 21 is multiplied 
by 31/1 0 to form a 41 .85 MHz clock signal, which is sup- 
plied to DRP control signal generator circuit 27. In DRP 
control signal generator circuit 27, based on the 41 .85 
MHz clock signal, a DRP control signal is generated, 
which is supplied together with the 41 .85 MHz clock sig- 
nal to DRP block 3. 

[0043] Next, in l/Oblock 1 , the input composite signal 
is sampled and digitized by input video signal process- 
ing circuit 5 and further shaped into luminance data Y 
and chrominance data C. These signals are then written 
into shuffling memory 6 based on the 13.5 MHz clock 
signal supplied from control block 4 in accordance with 
the page management from external input control circuit 
28. 

[0044] In VSP block 2, based on the 18 MHz clock 
signal supplied from control block 4, the video data is 
read out from shuffling memory 6 in accordance with the 
page management from external input control circuit 28. 
The readout data is masked in data masking circuit 30 
in accordance with the masking signal from external in- 
put control circuit 28. Then the data is data compressed 
through orthogonal transformation circuit 7 and shaped 
into video data of one picture frame by framing circuit 8, 
which is written into PTG memory 9 and added with the 
parity. 

[0045] In DRP block 3, the video data is read out from 
PTG memory 9 based on the 41.85 MHz clock signal 
supplied from control block 4 and subjected to predeter- 
mined coding processes by encoder 10 and output to 
the recording head (not shown). 

[0046] Next, the playback operation of this recording 
and reproducing apparatus will be described. 
[0047] First, in control block 4 the 1 3.5 MHz clock sig- 
nal generated from 13.5 MHz clock generator circuit 21 
is multiplied by 31/1 0 in DRPLL circuit 26 to form a 41 .85 
MHz clock signal, which is supplied to DRP control sig- 
nal generator circuit 27. In DRP control signal generator 
circuit 27, based on the 41 .85 MHz clock signal, a DRP 
control signal is generated and supplied together with 
the 41 .85 MHz clock signal to DRP block 3. In DRP con- 
trol signal generator circu it 27, the capstan speed is con- 
trolled based on the pilot signal supplied from the repro- 
ducing head (not show) via decoder 11 and recorded on 
the tape. That is, this allows the playback head to trace 
the recording track exactly, hence, it is possible to re- 
produce the video data correctly. 

[0048] The 13.5 MHz clock signal generated from 
13.5 MHz clock generator circuit 21 is supplied to 
4/1 PLL circuit 22, where the signal is multiplied by 4 so 
that a 54 MHz clock signal is generated and supplied to 
frequency divider 23. In frequency divider 23, the 54 
MHz clock is divided by 3 to generate a 18 MHz clock 
signal, which is supplied to FP counter24 and VSP con- 
trol signal generator circuit 25. In FP counter 24, a frame 
pulse, based on the counts of the 1 8 MHz clock signal, 
is-generated and supplied to VSP control signal gener- 
ator circuit 25. In VSP control signal generator circuit 



25, the 18 MHz clock signal from frequency divider 23 
and the VSP control signal generated based on the 
frame pulse from FP counter 24 are supplied together 
with the 1 8 MHz clock signal to VSP block 2. 
5 [0049] In frequency divider 23, the 54 MHz clock sig- 
nal is divided by 4 into a 13.5 MHz clock signal, which 
is supplied via multiplexer 19 to the I/O control signal 
generator circuit. In the I/O control signal generator cir- 
cuit, I/O control signal is formed and supplied together 
10 with 13.5 MHz clock signal to I/O block 1 . 

[0050] In DRP block 3, the video data reproduced by 
the playback head (not shown) is supplied to decoder 
11, where the data is subjected to the predetermined 
decoding process, and the decoded data is written into 
15 ECC memory 1 2 based on the 41 .85 MHz clock signal 
from control block 4 whilst being error-corrected. 
[0051] In VSP block 2, the video data is read out from 
ECC memory 1 2 based on the 1 8 MHz clock signal sup- 
plied from control block 4, and is supplied via deframing 
circuit 1 3 to inverse orthogonal transformation circuit 14, 
where the data is subjected to the inverse orthogonal 
transformation based on the VSP control signal, and is 
written based on the 18 MHz clock signal into shuffling 
memory 6 so that one frame of video data will be formed. 
[0052] In I/O block 1 , the video data is read out from 
shuffling memory 6 based on the 1 3.5 MHz clock signal 
supplied from control block 4 and is transformed into the 
composite data through output video signal processing 
circuit 15 based on I/O control signal whilst being con- 
verted into analog form and is output outside. 
[0053] Next, description will be made on the case 
where monitor output of the video data received in the 
data communications using a 13941/F is performed in 
this recording and reproducing apparatus, in accord- 
ance with the standard frequency composite signal 
which is input externally. 

[0054] First, in phase comparator 29, the 13941/F 
transmission side frame pulse supplied via 13941/F 
processing circuit 31 is supplied through multiplexer 32 
and is compared with the frame pulse from FP counter 
24. The result is suppjied to 13.5 MHz clock signal gen- 
erator circuit 21 so as to perform control the signals into 
phase. 

[0055] Further, the synchronizing signal is extracted 
from composite signal input from the Video- In by syn- 
chronization separator circuit 1 6 and is supplied to ver- 
tical and horizontal synchronization separator circuit 1 7. 
In vertical and horizontal synchronization separator cir- 
cuit 17, the synchronizing signal is separated into the 
vertical synchronizing signal and horizontal synchroniz- 
ing signal. I/OPLL circuit 18, using the horizontal syn- 
chronizing signal as a reference signal, forms the 13.5 
MHz clock signal, which is recommended by the Inter- 
national Telecommunication Union (ITU-R). This signal 
is supplied to I/O control signal generator circuit 20 via- 
multiplexer 1 9. In I/O control signal generator circuit 20, 
an I/O control signal is formed and supplied along with 
the 13.5 MHz clock signal to I/O block 1 . 
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[0056] In VSP block 2, the input 13941/F received data 
. is processed through 13941/F processing circuit 31 
based on the 18 MHz clock signal supplied from control 
block 4 and then the data is temporarily written into ECC 
memory 1 2. Thereafter, the video data is read out in ac- 
cordance with the VSP control signal. The data passes 
through deframing circuit 1 3 and then is subjected to the 
inverse orthogonal transformation by inverse orthogo- 
nal transformation circuit 14. Then the data is written 
based on the 18 MHz clock signal into shuffling memory 
6 in accordance with the page management by external 
input control circuit 28 so that video data of one picture 
frame will be formed. 

[0057] In I/O block 1 , based on the vertical synchro- 
nizing signal supplied from vertical and horizontal syn- 
chronization separator circuit 1 7, the video data is read 
out, in synchronism with the 13.5 MHz clock signal sup- 
plied from control block 4, from shuffling memory 6 in 
accordance with the page management from external 
input control circuit 28, the data is shaped by output vid- 
eo signal processing circuit 15 into the composite data 
based on the I/O control signal whilst being converted 
into analog form and output outside. 
[0058] In this operation, since writing to, based on the 
18 MHz clock signal, and reading from, based on the 13 
MHz clock signal, the shuffling memory are asynchro- 
nous, there occur double readings of the same frame 
and/or frame drops because of the difference between 
the period of writing and the period of reading as stated 
above. However, in the case where the 1 394I/F received 
data is recorded onto the tape whilst being monitor dis- 
played, even though double readings of the same frame 
and/or frame drops occur on the monitor output side, 
correct data free from double readings of the same 
frame and frame drops can be recorded on the tape 
since the 41 .85 MHz clock signal supplied to DRP block 
3 is locked with the 1 3.5 M Hz clock signal from 1 3.5 MHz 
clock generatorcircuit 21 , which is based on the 1 8 MHz 
clock signal for preparing the frame pulse, hence will 
never become out of phase. 

[0059] In Fig.1, the 13.5 MHz clock signal, being 
locked with the horizontal synchronizing signal from the 
external input composite signal of the standard frequen- 
cy, is used as an example as the reference clock for 
reading the data from shuffling memory 6. However, oth- 
er than this, use of a crystal oscillator of 13.5 MHz, gen- 
eration of 1 3.5 MHz clock signal based on the burst lock 
of the external input composite signal and other meth- 
ods also make it possible to provide a 13.5 MHz clock 
signal enough precise and stable to achieve stable mon- 
itor video output. 

[0060] Next, with reference to Figs.5 and 6, external 
input control circuit 28 will be described. 
[0061] Fig. 5 is a block diagram showing the detailed 
configuration of external input control circuit 28. 
[0062] In this figure, 41 designates a frame length de- 
termination circuit, 42 a reference page generatorcircuit 
and 43 a multiplexer. 



[0063] Fig. 6 is a chart showing the processing proce- 
dures in external input control circuit 28. 
[0064] When the frame length of the frame pulse fluc- 
tuates due to noises etc. , and due to fluctuations of syn- 
5 chronism in the circuits, page management of shuffling 
memory 6 is performed as follows. It should be noted 
that jitter of the frame pulse at the time of signal recep- 
tion and the like in the 1 394I/F communication does not 
cause frame length variations since the clock speed can 
10 be kept constant by PLL circuit. 

[0065] Frame length determination circuit 41 detects 
the start of a frame referring to the leading edge of the 
incoming frame pulse and determines the previous 
frame length. If the frame length is longer than the pre- 
15 determined length, or if it is shorter than the predeter- 
mined length : an error flag is set. Based on this error 
flag, reference page generatorcircuit 42 performs page 
management of shuffling memory 6. First, at the time a 
frame starts, the page is defined. Then, only when the 
previous determination of the frame length does not re- 
sult in error, the reference page is updated. If the deter- 
mination results in error, no reference page will be up- 
dated and the current reference page is kept. This ref- 
erence page is controlled to be output by multiplexer 43 
switching it from the reference page on the recording 
side. Based on this reference page, the writing page is 
set at the leading end of the frame pulse by adding one 
to the reference page while the value of the reference 
page as is is set for the readout page at the leading end 
of the external input synchronization. 
[0066] In this way, the reference page is updated in 
synchronization with the frame pulse, and writing is per- 
formed in synchronization with the 18 MHz clock signal 
which is locked with the frame pulse whereas readout 
is performed in synchronization with the 13.5 MHz clock 
signal which is asynchronous with the18 MHz signal. 
Therefore, even if the frequency of the frame pulse var- 
ies, it is possible to provide monitor output of the video 
data free from fluctuations based on the stable 1 3.5 MHz 
clock signal. 

[0067] When a frame length anomaly has occurred, 
the writing/readout page will be kept until the frame 
length reverts itself to the normal or until one frame of 
video data becomes able to be normally written into 
shuffling memory 6. Therefore, it is possible to output 
normal video data only. 

[0068] Next, the second embodiment of the present 
invention will be described with reference to Fig. 7. 
[0069] Fig. 7 is a block diagram showing the configu- 
ration of a video editing system involving a multiple 
number of recording and reproducing apparatus accord- 
ing to the first embodiment for reading out video signals 
from the recording and reproducing apparatus to edit 
video data. 

[0070] In this figure, 61 designates a video editing 
unit, 62, 63 and 64 designate, respectively, a recording 
and reproducing apparatus A, recording and reproduc- 
ing apparatus B and recording and reproducing appa- 
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ratus C in accordance with the this embodiment. 
[0071] First, a composite signal of the standard fre- 
quency is output as a synchronizing signal from video 
editing unit 61 and is supplied to recording and repro- 
ducing apparatuses A62, B63 and C64. When the play- 5 
back operation is performed in each of recording and 
reproducing apparatuses A62, B63 and C64, the repro- 
duced video data in synchronism with the vertical and 
horizontal synchronizing signal of the composite signal 
input from video editing unit 61 is output as a composite io 
signal from each apparatus and supplied to video editing 
unit 61 . Since the playback video data outputs from the 
recording and reproducing apparatuses A62, B63 and 
C64 are synchronized, it is possible to relatively easily 
effect a variety of video editing tasks. For example, *5 
when the video data from recording and reproducing ap- 
paratus A62 and that from recording and reproducing 
apparatus B63 need to be connected, the video data can 
be switched by frame units, thus enabling smooth con- 
nection. Further, when, for example, composition of the 20 
video data from recording and reproducing apparatus 
B63 and that from recording and reproducing apparatus 
C64 is carried out, it is possible to smoothly effect the 
composite task of the video data since no synchronism 
adjustment is needed. 25 
[0072] Though the above description of the present 
video editing system was made on a case where three 
recording and reproducing apparatuses are used, the 
system can be applied to a configuration including at 
least two. 30 
[0073] As described above, in accordance with the in- 
vention of the present embodiment, even if the frequen- 
cy of the frame pulse fluctuates during playback, it is 
possible to produce a monitor output free from distur- 
bance in accordance with the externally input, stable 35 
synchronizing signal and clock signal. 
[0074] Further, use of the shuffling memory for three 
frames makes it possible to avoid mixture of data within 
one frame, and management of the frame pages makes 
it possible to output a normal video data even if the 40 
frame length of the frame pulse fluctuates. 
[0075] Also in receiving and recording a compressed 
stream through a 13941/F, use of the synchronizing sig- 
nal synchronized with the received data and the refer- 
ence clock signal on the recording side makes it possi- 45 
ble to perform normal recording regardless of the mon- 
itor output even when the frequency of the received 
frame pulse is disturbed. 

[0076] Further, use of at least two sets of recording 
and reproducing apparatus according to the present 50 
embodiment and use of the same synchronizing signal 
input to each enables output of the playback video data 
from each apparatus in synchronism with that of the oth- 
ers. 

55 

Industrial Applicability 

[0077] According to the first means of the present in- 



14 

vention, since a stable readout reference clock signal is 
used to read out video data from the shuffling memory, 
it is possible to reproduce the monitor output picture 
even if jitter arises in the internal frame pulse. 
[0078] According to the second through fourth means 
of the present invention, since a shuffling memory for 
three frames is used, it is possible to perform reproduc- 
tion of data without any mixture of data in each frame. 
Further, even if the frame pulse fluctuates, management 
of the frame pages in the shuffling memory for three 
frames-by detecting fluctuations of the frame pulse 
makes it possible to output normal video data, providing 
improved quality of image when the data is reproduced. 
[0079] According to the fifth means of the present in- 
vention, since in receiving and recording of a com- 
pressed stream, recording is performed in synchronism 
with the clock signal based on the received frame pulse 
and a reference clock signal which is locked with the 
received frame pulse, it is possible to perform normal 
recording and improve the quality of the monitor output 
video picture even if jitter arises in the received frame 
pulse. 

[0080] According to the sixth means of the present in- 
vention, since the video data can be output in synchro- 
nism with the input synchronizing signal from without, it 
is possible to use a multiple number of the recording and 
reproducing apparatus and impart the same synchroniz- 
ing signal. 

[0081 ] According to the seventh means of the present 
invention, since the video data can be output in synchro- 
nization with the input synchronizing signal from without, 
use of a multiple number of the recording and reproduc- 
ing apparatus and imparting the same synchronizing 
signal make it possible to synchronize the output video 
data of each with that of the others and hence provide 
ease of performing video editing tasks. 



Claims 

1. A recording and reproducing apparatus for record- 
ing and reproducing video data, comprising: 

a memory; 

a writing means for writing video data into the 
memory in accordance with the synchronizing 
signal and a write reference clock signal in syn- 
chronization with the video data; and 
a reading means for reading out the video data 
from the memory in accordance with a synchro- 
nizing signal and a stabilized read reference 
clock asynchronous with the write clock. 

2. The recording and reproducing apparatus accord- 
ing to Claim 1 , wherein the memory at least has a 
capacity of three frames of video data and is pro- 
vided with a page management means for manag- 
ing the frame pages of the memory, and the reading 
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means reads the video data, which has been written 
in accordance with the page management means 
by the writing means, in accordance with the in- 
structions for double reading of the same frame and 
frame dropping from the page management means. 5 

3. The recording and reproducing apparatus accord- 
ing to Claim 2, wherein the page management 
means includes: a detecting means for detecting 
whether the frame length of the frame pulse of video io 
data falls within the designated range; and a retain- 
ing means for performing control so that the writing 

to the memory and the readout page are retained 
when the detecting means detects the fact that the 
frame length falls out of the predetermined range. 15 

4. The recording and reproducing apparatus accord- 
ing to any one of Claims 1 through 3, wherein the 
memory are used in common for recording and re- 
production. 20 

5. The recording and reproducing apparatus accord- 
ing to any one of Claims 1 through 4, further com- 
prising a means for recording a compressed stream 
received by way of an interface(l/F) as being record- 25 
ed by a clock signal obtained based on the refer- 
ence clock signal in synchronism with the received 
data. 

6. The recording and reproducing apparatus accord- 30 
ing to any one of Claims 1 through 5, wherein at 
least one of the readout reference clock signal and 

the synchronizing signal used by the reading means 
is supplied from the outside of the recording and re- 
producing apparatus. 35 

7. A video editing system including a multiple number 
of recording and reproducing apparatus according 
to any one of Claims 1 through 5 and a video editing 
unit for editing the video data read out from the 40 
memories of the multiple recording and reproducing 
apparatus, characterized in that the same refer- 
ence clock signal and synchronizing signal are used 

in common on the side of reading video data from 
the memories so as to synchronize the output video 45 
picture from each recording and reproducing appa- 
ratus with that from the others. 
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